Cucurbitacin induces autophagy through mitochondrial ROS production which counteracts to limit caspase-dependent apoptosis.
Targeted disruption of STAT3 function has proven to be a useful cancer therapeutic approach by inducing apoptotic cell death. Cucurbitacin is currently under development as a small molecule of STAT3 inhibitor to trigger cell death in many cancers. Here, we systematically studied the molecular mechanisms underlying cucurbitacin-induced cell death, in particular the involvement of autophagy. Treatment with cucurbitacin resulted in non-apoptotic cell death in a caspase-independent manner. Notably, cucurbitacin enhanced excessive conversion of lipidated LC3 (LC3-II) and accumulation of autophagosomes in many cell types. Such autophagy and cell death induced by cucurbitacin were independent of its ability to inhibit STAT3 function, but mainly mediated by enhanced production of mitochondrial-derived reactive oxygen species (ROS), and subsequently activation of extracellular signal-regulated kinase (ERK) and c-jun NH2-terminal kinase (JNK). Interestingly, both the autophagy inhibitor wortmannin and knockdown of Atg5 or Beclin 1 failed to rescue the cells from cucurbitacin-induced cell death, as suppression of autophagy induced the mode of cell death to shift from autophagic cell death to caspase-dependent apoptosis. Thus the present study provides new insights into the molecular mechanisms underlying cucurbitacin-mediated cell death and supports cucurbitacin as a potential anti-cancer drug through modulating the balance between autophagic and apoptotic modes of cell death.